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10maoenenue mopcroii zeonozuu u ocadournozo pydoodpasosarus HAHY, Kues
2Yepruzoscioe omodesenue YKpAuUHCK020 20cydapcmeenoz0 2e0a020pa36edouy-
HO020 uHcmumyma

O CAMOPOJHBIX 9JIEMEHTAX
B PASJINYHBIX TEO®OPMAIIUAX KPBIMA
N COITPEAEJIBHBIX PETHTOHOB

ITpusedenvl daHnHbLE O WLUPOKOM PACPOCMPAHEHUU 8 PA3AULHBLY 2e0(op-
mayusx Kpvima u conpedenvrovlx pezuonos (npurkepuyerckuil weav@, Tamancruil
noayocmpos u 0p.) camopoousvLx memannos. OHU npuypoyervl K pa3Hoo0pa3Hvlm
NnPpuUpoOHbLM HEePABHOBECHO-NOLUMUHEPATbHULM azpezamaim ( NPuzoXuHumam ),
2eHe3UC KOMOPbLX C83AH € 2AYOURHROU Oeza3ayueil Semau. Ocobvlii unmepec KaK
UHOUKAMOPbL YLacmus 6 JumozeHe3de cynepzayounnvlx 6e3600HbLX 8000pOOHO-
Y2716000pO0HbLX MEMANLIOHOCHBLX (PA10U006 npedcmasasiom OKCuU@uUibHbLe Me-
manavt (ARIOMUHUL, YUUHK, XPOM, 0060 U Op.) U UX CNIABbL. MO CYULeCMEEHHO
MeHsem npedcmasienus KaK 0 MUHepaibHoM pa3noobpasuu Kpvima, mak u 3a-
KOHOMepHOCMAX PYOOHOCHOCMU U Hehmeza30HOCHOCcmU A3060-UepHomopckozo
pezuoHa.

B KpbIMy Ha CpaBHUTEIBHO HEGOIBIOM (~27 THIC. KM2) TePPUTOPHH yCTa-
HOBJIEHO U AeTasbHO udyueHo (A.E. ®@epcman, I1.A. [IBoituenko, C.II. Ilomos,
10.10. Opk, E.®. IlIaokos, FO.A. Ilonkauos, B.A. Cyupsrues, B.B. Baiipakos,
A.N. Tumenko u ap.) ceeimie 200 MUHEepaIbHBIX BUAOB. MIX COBOKYIIHOCTE OTpAa-
JKaeT IIMPOKUI reoOPMAIIMOHHLIN UAIAa30H U UCKJIIOUNTEJIbLHOE pPasHoobpa-
3ue PUBUKO-TEOXNMUUYECKUX YCJIOBUI MUHEPAJI000pa3oBanud. 3hech APKO U
pasHOoOOpPa3HO IpeACTaBIeHbl CUINKATEI, OKCHUALI, KApOOHATHI, (hochaTsl, rajio-
FeHUIbI, CYyJIb(aThI U IPYTHe KJIACCH MUHEPAJIOB, 38 UCKJIIOUEHIEM CAMOPOHBIX
9JIEMEHTOB, a TaKyKe KapOua0B U cUInunuaoB. Boiors 1o koHira XX Beka coxpa-
HUJIV CBOIO aKTYyaJILbHOCTh JaBHUE yTBepskaeHus I[1.A. JIpoiiuenko [1] u C.II. ITo-
moBa [2] 06 orcyTeTBun B KphIMy, 338 HCKJIIOUEHHEM CEPhI, APYTUX JOCTOBEPHBIX
HAXOJOK MUHEPAJIOB CAMOPOJHEIX 3JIeMeHTOB. [aske KPBLIMCKOE 30JI0TO (IIpenuMy-
IIIECTBEHHO IIbLIEBATOE, TOHKOE M OUeHb MeJiKoe [3, 4]) o HegaBHero BpeMeHu
OBLJIO M3BECTHO TOJILKO B IIIJINXAX COBPEMEHHBIX aJIJIIOBUAJIBHEBIX 1 IPUOPEIKHO-
MOPCKHUX OTJIOMKEHUHA. DTO OTHOCUTCS U K eIMHUYHBIM HAXOLKAM “MeJIKUX 3ep-
HEBIIIIEK cepebpa u 9jeKTpyMa B neckax Kokrebenrbckoii 0yxTer” [4, c. 95]. 3ua-
MEeHATEeJbHO, UTO HapAAY C 30JI0TOM B IIIJINXaX PEUHLIX OTJIoKeHu (Caarup, AJb-
Ma U Op.) ObLIu O0HAPY KeHbl B CAMOPOJIHOM COCTOSHUY BUCMYT, CBUHEIl U Melb.
Kpome Toro, B coBpeMeHHOM aJLTIOBUU B KpbIMy ObII OOHAPYKEH CaMOPOIHBIH
amomuunii [5]. Hapsiay ¢ caMOpOgHBEIMY METAJLIAME B PEUHBIX BEIHOCAX U ILISAMKe-
BBIX ITeCKaX ObLIY 0OHAPYKeHbI I'Ppa()uT, aIMasbl, IOHCAeIuT. Bee aTo cBUIETE B-
CTBYET O BO3MOYKHBIX NICTOUHHNKAX PA3INYHLIX MUHEPAJIbHBIX BUI0OB KJIACCA CAMO-
porubIx syieMenTOB. TeM He MeHee, B HacTosAIllee BpeMa B KpbeIMy JOCTOBEPHO 13-
BECTHBEI B KOPEHHOM 3aJIeraHuHy JIUIIIL 30JI0TO U €T0 CILJIABLL C CepedpoOM — IJIEKT-
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pyM u Kioctenut (I'eparietickoe pynonposasiaerue B 03 Kpeimy [6]), a Tak:Ke ca-
MOPOAHBIA AJIOMUHUN U cepedpo B HUBKOTEMIEPATYPHBIX aHOMAJIbHBIX 00pas30-
BaHMAX BapakosbCKOI KOTJI0BUHBI BocTouHOTro I'oproro Kpeima [7].

Takas ocobeHHOCTS, MUHepasoruu KpbiMa HeIOHATHA, TOCKOJIBKY 3[eCh U
B CMEXKHBIX permoHax (IpUKepUeHCKUH Ieab() 1 conpeeabHble 30HbI YepHOTo
Mop#, TamMaHCKUH II-0B 1 AP.) BecbMa APKO U Pa3sHOOOPa3HO HPOABJIAIOTCS pas-
HOBO3PACTHBIE BOCCTAHOBUTEJbHEIE ITPOIECCHI TVIYOMHHON Aerasanuy 3eMJIn, K
UHIUKATOPaM KOTOPBIX B MEPBYIO OUepeab OTHOCATCS CAMOPOIHBIE METaJLIbI, a
Tak:Ke KapOuJbl U CUJINITUALI. ¥ UUTHIBAS CBA3DL 3TUX (has ¢ IIIyOMHHBIMU T'€0-
chepaMu, UX CIaeAyeT MCKATh B CIeU(PUUECKUX ITOJUMUHEPAIbHBIX 00pa3oBa-
HUSIX, CBSIBAHHBIX C HEIIOCPEACTBEHHBLIM BHEJPEHUEM CYIePrIyOMHHBIX (DJIOU-
OB B OCAJOYHBIN YeX0JI M KPUCTAJLINYECKUH (DYHAAMEHT, UTO 00YCJIOBJIEHO 9HEP-
reTUYeCKUMHU PIYKTYAIIUAME BOCXOAAIIET0 QIIOUAHOTO ToToKa [8, 9]. B pe3yib-
TaTe TAKNX UMITYJIbCHBIX BHEIPEHUIT 00pa3yIoTCs crieliupruuecKre MUHepaJIbHbIE
arperaTsl — TpuroKuHUTHI [10, 11]. OHM OT/IMUAIOTCS OT TOPHBIX TOPO/T 1 JKUJIb-
Hoi1 (s.l.) MuHepanusauu HeobbIuaiiHo 60abiruM (40 30 u 6oJiee) KOJIUUECTBOM
pasHo00pa3HBIX MIHEPAJIOB, TEPMOINHAMUYECKON U TeHeTUUYeCKOM HECOBMECTH -
MOCTBHIO MHOTUX U3 HUX, aHOMAJIbHO BBICOKUMH KOHIIEHTPAIIUAMU CUIEPO-, XaJb-
KO- ¥ JUTOPUIBHBIX 9JIEMEHTOB, PE3KO OTJIUYHBIM OT BMEIAIONINX IIOPOJ U30-
TOIIHBIM COCTaBOM (YTJIEPO, cepa, BOAOPOI, KUCIOPOI U IP.), CTPYKTYPHBIM pas-
HooOpasueM MUHEPAJbHBIX WHINBUIOB HA MUKPO- M HAHOYPOBHE (XapaKTEepHO
coueTaHme IJaCTUHYATHIX, TJI00YIAPHBIX, TPYOUATHIX, UTOJbYATHIX U JPYTUX
¢dopM, CBUAETEIBLCTBYIONINX O BEAYIIlEH POJIM Ia3oBoil (ha3kl B MUHEpareHese).
SIpKo BBIpaKEHHBIN TEPMOAWHAMUYECKN HEPABHOBECHBLIN XapaKTep IIPUTOMKU-
HUTOB 00YCJIOBJIEH COUETAHNEM BeChbMa CJIOXKHOTO IOJIMYJIEMEHTHOT'O COCTaBa Cy-
IeprayonHHBIX (QJIIOUI0B ¢ Pe3KUM cOpocOM OOJBIITNX AABJIEHUN 1 TEMIepPaTyp
IIPY UX BHEAPEHUU B BEPXHUE CJIOU 3€MHOU KOPHI.

BnepBbie K IPUTOKUHUTAM OBIJIN OTHECEHBI MHBEKIIUU TeMHOIIBETHOTO
neanToMop@HOTro noanMuuepaabaoro Bemiectsa (TIIIIB) B Tpemnuax ecTecTBeH-
HOTO (IIOUA0PA3PHIBA 1 MaTpUKCce Opekunii 30H npobsenus [10, 11]. Kpowme Toro,
K 3TUM aHOMAaJbHBIM HePaBHOBECHO-MHHEPAJIbHBIM aCCOIIUAIIMAM OTHOCATCSA
KapeJbCcKre (HUKHUHI IPOTePo30ii) M BOCTOUHOKAa3aXCTaHCK e (HIKHIIH KapOoH)
mryHruTH [12], a TakKe KUMOEPIUTHI, JIAMIPOUTOBLIE, KaPOOHATUTOBEIE U IPY-
Tve IPOAYKTHI TPYOOK B3PhIBA, BKJIIOUASA repakJUThI (CM. HIMKE) — YCTaHOBJICH-
Hble B KpBIMY ILIIaKko00pas3Hble KapOOHATHUTOBLIE 00pa30BaAHUA DKCILIO3UBHO
mpupoasl [13].

IIpumepom cOBpeMeHHBIX TIPUTOKUHUTOB ABJIAIOTCSI PaA3HOOOpasHbIe BYJI-
KaHWYecKue BO3TOHLI U Te MUHEPaJbHBIE aCCOIIUAIINM, KOTOPHIE MOJYYEeHBI ITPU
KaITUPOBAHUU Ta30BBIX CTPYH BO BpeMs M3BEP:KEHUM HEKOTOPBIX KaAMUYATCKUX
U KypuiabcKux ByJakauoB (uccaenopanus I'.C. Illreiimbepra, M.A. Kop:KuHCKO-
ro, K./. Illmynosuua, P.E. Bouapaukosa u ap.).

Haxowner, K ocoOoMy TUTTY HPUTOKUHUTOB OTHOCATCA 00pasoBaHHBIE HA
pasiuuHOM HOopoaHOM cybcTpaTe (00JI0MOUHBIE, KAPOOHATHEIE, UePHOCIAHIIe-
BBIe, ByJIKAHNYECKHE, KPUCTAJINUYECKIE IOPOAbl) THIIOTeHHO-MeTacoMaTnuec-
K¥e KOJIJIEKTOPHI He(pTU U ra3a, KOTOPHIE TOMKE XapaKTepU3yITCA OOJBIITUM
(mo 30 u 6oJiee) KOJIMUECTBOM 3aUACTYIO TEPMOAMHAMUYECKY HECOBMECTUMBIX
MUHEPAJIbHBIX (ha3, mapaJoKcaJbHO reOXNMHUUECKOM accorualeii (AHOMAaIb-
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HO BLICOKOE COoMlep:KaHne XpoMa, HuKeJsd, ILJIATUHOULO0B, 30J0Ta, P39, cepeb-
pa, muHKAa, PTyTH, 60pa, 6apma, ypaHa, HEKOTePEHTHBIX U JETYUUX dJIeMeH-
TOB), UBOTOMMHBIMU METKaMH1 YUAaCTHUA B METACOMATO3€ CYIePrayOnHHBIX (JIto-
umos [11].

I';maBHOI 0COOEHHOCTBHIO BCEX YKA3aHHBIX T€HETUYECKUX TUIIOB IPUTOMKU-
HUTOB ABJISETCSA IIPUCYTCTBUE PA3HOOOPA3HBIX IO pasMepaM, MOpP(OoIoTuy u Xu-
MUYECKOMY COCTaBY YACTHUIL CAMOPOAHBIX METAJJIOB (IIPHUPOIHBIX CIIJIABOB U WH-
TEPMETAJIUI0B, a TaK:Ke KapOUI0B U CUJIUIIUIOB), U3yUeHNEe U JUATHOCTHUKA
KOTOPBIX ITPOBOAMJINCEH HA OCHOBE CKAHUPYIOIIEH 9JIeKTPOHHOM MUKPOCKOIINY U
SHEPrOAUCIEePCUOHHOTO aHaAn3a (9J1eKTPOHHBIN MUKpockon POM-106 ¢ penTre-
HOCIIEKTPAJILHBIM MUKPOAHATIU3ATOPOM).

1. Napexuuonnsie Beigeaennsa TIIIIB mo Tpemuaam ecrecTtBeHHOTO (DJIro-
uaopaspeiBa. Apeasbl UX paciupocTpaneHusa Ha BocTouHoeBponeiicKoit miaTdop-
Me 1 ee TeTepPOTeHHO-CKJIaIuaTOM 00paMJIEHU! COBIIAAAIOT ¢ 00JIACTAMU IPOAB-
aeHus mwroMTeKTOHUKY [10]. OHU, B YaCTHOCTY, TUIINYHBI AJISI BEPXHEMEJIOBBIX
usBecTHAKOB PaBHuuHOro Kprima u C3 mrennsha Yeproro mops (puc. 1). Itor
FeHEeTUUYECKUU TUI MPUTOKUHUTA II0 CBOEMY BeIlleCTBEHHOMY COCTaBy HamboJjee
OJIM30K K CyNeprayOMHHBIM N3HAUYAJIbHO 0€3BOAHBLIM (B CBEPXCIKATOra30BOM CO-
cToaHuM) GQIOUIAM.

Teoxumusa TIITIB, maxkposaemernTamMmu Kotoporo aasores C, Fe, Si, S, P,
Ca, K, Ba, Ti, Zr u gp. (puc. 2) (upu 3sHaUNTEJIbHBIX BAPUAIIUIX KPEMHUA, KUC-
JIopojia, BOAOPOIA), VHUKAJIbHA IO KosmuecTBY (0Koso 70) cuaepo-, XalbKo-,
JIUTO-, TUAPO-, aTMODUIBHBIX 3JIeMeHTOB ¢ BhicokuMU (B 1,5x10000 pas BbIIe
KJIADKOB) coAep:KaHUAMU. B mapagoKcalbHOU IreOXUMUUYECKON acCOIMaIluu

a

Puc. 1. Uabexnuu TIIIIB mo cTHUIOINTU3UPOBAHHBIM TPEIIMHAM €CTeCTBEHHOI'o (paronmopas-
PBIBa B M3BECTHAKAX BepxHero Mmejya: a — PaBuuHHBIN KpbiM, miomans CeBepHasd, cKB. 2, 1396-
1403 m; 6 — ceBepo-3ananHbIi meabd) YepHoro mops, nmogusarue Ceabeckoro, cks. 40, 2572-2581 m
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Puc. 2. MukpoctpykTypa u pearreHoBckuii ciekTp TIIIIB — PaBuunusiit Kpeim, miomans
CeBepHasi, cKB. 2, 2587-2594 m (Mmukpockon POM-106 ¢ peHTreHOCIIEKTPaJIbHBIM 30HAOM, O
VYrpI'TPHN)

TIIIIB oTMeuyeHBI OUEHBb BBICOKUE COJEP:KAHUA XPOMa, HUKeJA, IJIaTUHOUIOB,
3oJi0Ta, P39, pryTHu, 60pa, ypaHa, HeKOT€PEHTHBIX U JIETYUUX dJIeMEeHTOB, 3aUa-
CTYIO BOOOIITEe OTCYTCTBYIOIIIMX B OIIPEAEeJINMbIX KOHIIEHTPAIIUAX BO BMEIIal0IINX
nopozax. OcHoBHBIe nsoTonusle MeTKH (§13C, 8D, §34S, nsoromHbIii cocTaB CBUH-
11a, CTPOHIIUS U IP.) CBUAETEJIBCTBYIOT O ABHO INITyOMHHOM (IIOKOPOBOM) UCTOY-
Huke [10]. Bpema BHegpeHUA 110 KOMILJIEKCY HE3aBUCUMBIX IPU3HAKOB COOTBET-
CTBYeT Py0e:Ky Me3030: U KaifH030s, B TO BpeMs, KaK MoAebHbIN Sm/Nd Bo3-
pact TIIIIB mocturaer 3560—3680 MuH jeT (CyllleCTBEHHBIN apryMeHT CBA3U
WCTOUYHHNKA ¢ rpanuieil aapa u mantun) [10]. K xapakTepHBEIM 0COOEHHOCTAM
TIITIB BoOGIIlEe 11 B paccMaTPUBAeMOM PeruoHe B YaCTHOCTHY OTHOCUTCS 0O0JIBIIIOE,
u3MepAeMoe HeCKOJbKUMU JeCATKaMU, KOJIUUECTBO MUHEPAJIOB IIPU HAJUINU
pasHoOOpa3HBIX TePMOAMHAMUUECKU 3alpeIleHHbIX acconuanuii (Haapumep,
BKJIIOUEHUS CUJIbBUHA B TBEPAOM YIJIEPOJUCTOM BeIleCTBE, CPOCTKU TaJuTa U
MMMPUTA, COUeTaHUe CYyIb(DUI0B, CAMOPOIHBIX METAJJIOB U OKHUCJIOB, KAPKaCHBIX,
CJIOMCTBIX U ITeIIOYEeUHBIX CUIUKATOB U T.II.).

TepMoauHaMUUYecKas MapaJoKcajJbHOCTh MUHEPAJbHON accoIluanuu
TIIIIB sipko mposaBisgeTca B moauMopduame yriepona. Hapany ¢ mpeobiamato-
IIIUMU B ee cocTaBe rpa)ToOM PasIudyHON YIIOPAIOUYEHHOCTH, IITyHTUTOM 1 aMOD-
(HBIM CaMOPOAHBIM YTJIEPOAOM, IO JAHHBIM PEHTTeHOCTPYKTYPHOTO aHanu3a u
CKaHUPYIOIIeH 3JIEKTPOHHOM MUKPOCKOIIMY YCTAaHOBJIEHO MPUCYTCTBUE (yJLie-
puta u jgoHcaaaeuTa [10]. XapakTepHo coueTaHMUe MPeodIagAIONNX Uellryiiua-
TO-TLJIACTUHYATHIX (DOPM C TJIOOYIAPHBIMY U TPYOUATHIMU YTI€POIHBIMU MUK PO-
u HaHouacTuiamMu. I1o fTaHHBEIM paMaHOBCKOU CIEKTPOCKOIINH, BHITIOJTHEHHOMN B
gaboparopuu TPOUIIKOTO MHCTUTYTA MHHOBAIIMOHHBIX U TEPMOAIEPHBIX MCCJIe-
noBauuii (B.A. Anexcees, A.M. MensHUK), B coctaBe TIIIIB ormeueno mpucyT-
cTBUE (hysIepeHOB U HaHOoaJIMas3oB [14].

He menee ApKo TepMoAMHaAMUUYeCKasd MapaJoKCaJlbHOCTD IPOSIBJISIETCA B
noauMop@usMe AUCyab(duaa :Kejiesa, XxapaKTepuayIoIlerocsa mapareHe3oM pas-
HOOOpPasHBIX MOTUMUKAIIUI TUPUTA, MAPKA3UTa, TPOUJIUTA, a TaKiKe aMOPDHO-
ro FeS, (menpaurosura). IIpu sTom vacto B oguoi kpynunke TIIIIB snexTpon-
Hasdg MUKPOCKONIUS BBIABJSIET TECHYIO accoliuaruio ppaMOouaaabHOT0, OKTas/I-
PHUUECKOTO U KyOMUYEeCKOT0 IUPUTA C PaAualbHO-JIYUYUCTHIMUA MUKpOarperaTaMu
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MapKasuTa, IeTOYHO-TIJIACTUHUYATHIMY arperaTaMu TPOUJINTA, MUK POTJIOOYIap-
HBIMU CKOILIeHUSAMHU MeJbHuKoBuTa [10].

Hapsany ¢ monrumopdamu yriaepona u cyiabugamu, B coctaBe TIIIIB opu-
CYTCTBYIOT pasHOOOpa3HbIE OKUCJBI 1 CUJIUKATHI. 3eCh, B YaCTHOCTH, 00HAPY-
JKeHBI: PYTUJI, aHaTas3, OpyKUT u cheH, ITUPKOH, MAaTHETUT U I'eMAaTHUT, II0JIEBbIe
IIIaThl, KBapIl U PasHOOOpa3Hble TJIMHUCThIE MUHEPAJIBI (TPUKJINHHBIN KaoJau-
HUT ¥ AUKKUT, MOHOKJWHHBIA KAOJWHUT, aHOKCUT, TUAPOCIIOIa, CMEKTUTHI,

WD=10.4mm 30.00kV WD=9.6mm 30.00kV
Fe Fe
Cr
Fe Fe
Si Ti J\Cr
L R L Pl ik LQ_ A‘!.A l-( =X S i

1t 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 1 12z

¢
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0 Mn o Cr
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Puc. 3. Camoponnoe xeiseso (a), Cr-sxesneso (0, 8) u cuauilug xeuesa (z) B uanbeknuax TIITIB
10 CTHJIOJIUTHU3UPOBAHHBIM TPEI[UHAM (DIIIONA0Pa3phIBa B BEDXHEMEJIOBHIX n3BecTHAKaX (PaBHUH-
"erii KpeiM, momaas CeBepHas, cKB. 2, 2722-2729 m)
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Puc. 4. Camopogusiii cBunel B uHbeKIuAX TIIIIB mo cTru/IoIuTH3MPOBAHHBIM TPEITuHAM (DJII0-
uaopasphiBa B BepXHEMeJJOBbIX ndBecTHAKax (PaBuuuHBIN KpbiM, miaomans CeBepHasi, CKB. 2,
2587-2594 m)

XJIOPUTHI, PA3IMUHbIe CMeIIaHHOCJ0MHEIe (ha3nl). X oOpasoBaHMe CBSI3aHO C
IIpolieccaMy YaCTUYHOT'0 OKMCJIeHNS U3HAUYAJIbHO 0e3BOAHEBIX BOJOPOICOAEPIKA-
mux QIUAOB B mpoliecce “mposkuranus’ MaHTuu miriomMoM [9]. O ero 6essox-
HOM ¥ Pe3K0 BOCCTAaHOBUTEJIbHOM XapaKTepe CBUAETEeJILCTBYeT OTKphITHEe B TIIIIB
PasIuUYHBLIX CAMOPOIHEIX 9JI€MEHTOB, a TaKiKe Kapoumos u cuaunugos [10, 11].
B uactHOCTH, B nHBeKIUAX TIIIIB o cTH/IOMMTN3NPOBAHHBIM TPEIINHAM €CTe-
CTBEHHOTO (hJII0MA0PAa3pPhIiBA B MEJIOBBIX M3BecTHAKax PaBuuuuoro Kprima (Ce-
pebpanckasa, Bakanbckas, CeBepHas u apyrue miomiaau) u C3 mrenbda (Tosu-
IIBIHCKOE U JPYTHe MEeCTOPOKIeHM ) 00HapyKeHbI pa3HO00pasHbIe II0 MOP(dOJI0-
TUU Me30-, MUKPO- ¥ HaHOYAaCTUIILEI CAMOPOIHOTO KeJe3a u Cr-:xeyesa (puc. 3, a-
8), a TaKiKe cuiauIuga xeiesa (puc. 3, 2). Kpome Toro, npucyTcTByeT cCaMOPO-
HBI cBuHeI (puc. 4)°.

2. I'epakauTsel. ITO BechbMa cIierinuuecKuie Mo 00JIUKY, CTPYKTYpe 1 Bellle-
CTBEHHOMY COCTaBY HO3ApeBaThie IIJIAKOIOAO0OHLIEe IPENMYIIeCTBEHHO TEMHO-
cepble 00pasoBaHusa, HanmboJaee KPYIHLINA apeajl pacIpoCTpaHeHuA KOTOPBIX yC-
TaHoOBJEH B ioro-zanagHoM Kpeimy Ha I'epaxieiickom moJsiyocTpose [15]. Onu
BCTPEUAIOTCA B BUJe HePABHOMEPHO PaCIPOCTPAHEHHBIX, MECTAMU CKYUEeHHBIX,
MeCTaMU PacCPeIOTOYeHHBIX Pa3HOpPa3MepPHBIX (0T MUJIJIMMETPOBBIX 0 METPO-
BBIX) BKJIIOUEHUII B MOPCKUX MUOIIEHOBBIX OTJIOMKEHUAX — U3BECTHIKAX, Mepre-
Jax u rianHax. CyIecTBOBABIIE 10 HeJaBHEro BpeMeHU BapHUaHThI IIPeICcTaBIe-
HUi 06 UX reHesuce (BYJIKaHUUECKUH IILJTaK, JUareHeTUUeCKNe CTKEeHNA, Kop-

*OnsiT udyuenusa TIITIB B mecuanmkax um KapOoHAaTHBIX mopozax I[HempoBcko-IloHEIKOI,
IIpukacnuiickoii, IIedopcKoil BIaAUH CBUAETEILCTBYET O BO3MOKHOCTH OTKPBITAA PALA APYTUX
CaMOPOAHBIX METAJLIOB, a TaK:Ke KapouaoB u cuannugos [9, 10].
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KU U JKeJIBAKU MUKPOOMOTEeHHOM MeTAaHOBO-CHUIIOBOM IPUPOILI U IP.) He MOTJIN
00'BbACHUTH COBOKYITHOCTH HEOOBIUHBIX 0COOEHHOCTEH MX BEIeCTBEHHOTO COCTa-
Ba U CTPYKTYPBI. KoOMILIeKCHbIE MUHEPAJIOTUUECKIEe ¥ Te0OXUMUUECKLe NCCIeI0-
BAHMUS MO3BOJIUIN OTHECTH UX K IMPOAYKTAM 9KCILJIOBMBHOI'0 KapOOHATHUTOBOTO
BYJIKAHM3Ma ¥ 000CHOBATH CBA3b ¢ cynepriayonuabiMu Qutoungamu [ 13]. Ilpambim
MMOATBEPIKAEHUEM CYIePrIyONHHON IPUPOIbI SBIAETCS UCKIIOUNTEIbHO TKe-
JIBIE (813Copr_ —1,1%o0 ) U30TOMHBII COCTAB OPTAHIYECKOTO YTIJIepo/a YepHoii Kop-
KU repakJuToB 1 6;1u30cTsb 8348 (+0,1%o0 ) kK MeTeoputHOMY cTarzapty [13]. ITo-
POBOE IIPOCTPAHCTBO I'ePAKJIUTOB IPAKTUUECKH IOJHOCTHIO HACKHIII[EHO METAHOM
¢ He3HaunTeIbHOU npuMeckio sTaHa u CO,y. Becbma BaKHBIM, 0COOEHHO B CBeTe
HaJIuuusA B HUX KapOouaos [13], ABIgeTCA OTCYTCTBUE MapOB BOALI B COCTaBe ra-
30BBIX BKJroueHui. Hapsany ¢ npeobaagarormum (80—-90% ) kaabimTom, B cocTa-
Be repaKJINTOB YCTaHOBJEHO 0ojee 20 MuHepasios (puc. 5), cpean KOTOPBIX OTMe-
YeHBI APYyTHe KapOOHATHI (HOJIOMUT, CUAEPUT 1 AP.), CYAb(aTsI (TUIC, aHTUIPUT,
OapurT, meJIeCTHH U Ap.), MuHepassl SiO, (KBapIl, KPUCTOOAIUT), PA3IUIHEIE CH-
aukarel u T.11. Kaxk u 8 TIIIIB, MmuuepaabHasa accoruanusa repakJauTOB HOCUT
TepMOAMHAMUYECKH MIapaJoKCcalbHbI, Pe3K0O HepaBHOBECHBIH xapaxkTep. K ee
ocoberHHOCTAM oTHOCATCA [12]: 1) aHoManbHO GoJbITIoe (IO CPpaBHEHUIO C OOBIY-
HBIMHY IIOPOJAMU U KUJIbHOM MUHEpaJIN3aIeil) KOJINUecTBO MUHEPAJIOB, BKJIIO-
yasa TPYAHO AUMarHOCTHUpPyeMble (asbl, Cpefu KOTOPBIX, MO-BUAUMOMY, IIPUCYT-
CTBYIOT paHee HeM3BeCTHbIe MUHEPAJIbl M MUHEPAJOUALI; 2) HAJIUUNe Psiga Heo-
OBIUHBIX [JIS OCAJOYHBLIX IIOPOJ MUHEPAJbHBIX (as; 3) IPOABICHUS TOJIUMOP-
dusma yrirepoaa, Iucyabduaa ;xeiesa, KpeMueseMa, IOJIUTUINA KA0JUHUTOBBIX,
CJIOMVCTHIX U APYTUX MUHEPAJIOB.

I'epakAHT TeMHOOKpaIMeHHBIH

KaABIHT rHIc THAPOCAIOAG
KBapIj aHAABITUM KaOAMHHT
CHAEDHT PYTHA XAODHT
XaABKOIAPHT IOHPHT

CTaHHHH OHPKOH

canepuT rpa(HT, IIYHTHAT, aHTPAKCOANT

l'epaxanT

(ocraTrok mocae KECAOTHOH 06paGoTkn)

KBapI| IeAeCTHH

KpucTobarsT MarHeTHT

OHMPKOH TYPMaAHH

GapuT HAEMEHHT

TOAE€BOH IIIaT rpaHT, IIYHTHAT, aHTPAKCOAUT

aHaTas

73 71 69 67 65 63 61 59 57 55 53 51 49 47 45 43 41 39 37 35 33 31 20 27 25 23 21 19 17 15 13 11 9 7 &
20,9

Puc. 5. MuHepasIbHBIN COCTaB TepaKJInTa II0 JaHHBIM PDEHTTEHOBCKOM audparromerpuu ([JPOH-3,
Cu-anTukaron, Ni-punsrp, YO YrpI'TPU)
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XapaKTepHbI ApKIe IPOABJICHNA TOJINMOPPHU3IMa YIIeposa, KpeMHe3eMa,
INCYIb(pUIOB Keaesa. Meromninecsa peHTIeHOCTPYKTYPHEIE U 3JIeKTPOHHOMUK-
pocKommuecKie JaHHLIe CBHUAETeIbLCTBYIOT O HATHUNY HECKOJIbKUX TOJIUMOP(OB
C (rpadut, mynrur, amopdu-Ii yriaepon), SiO, (kBapm, KpuCTOOAINT, 8 HA PEH-
TreHoTpaMMe HepacTBOPHMMOIO OCTaTKa MOCJe JKeCTKON KIUCJIOTHOII 06paboTKu
YCTaHOBJIEHBI TUHUH KoocuTa 3,47; 3,42; 3,13E) u FeS, (mupuT, MeIbHUKOBHUT).
Haanuwne B yriiepoarcTOM BEII[ECTBE FePaKJINTOB PA3HOOOPAa3HEIX IIOOYIAPHBIX,
UTOJIBYATHIX M HUTEBUIHBIX (DOPM PasIMUHOTO MUHEepaJbHOro coctaBa [13] mo-
3BOJIAET ITPEII0JIOKUTE IPUCYTCTBUE 3/TECh, KaK U B KapeJbCcKuX IryHrurax [12],
dynaepeHoB 1 HAHOTPYOOK. Kpome Toro, 371ech BO3MOKHO IPUCYTCTBIIE MUKPO-
1 HAHOAJIMa30B. ITU 0COOEHHOCTY MUHEPAJILHOTO COCTABA 3aKOHOMEPHO CBsA3a-
HBI C SIPKO BBhIPA’KeHHOU aHOMAJIbHOM re0OXNMHUYECKON accoIruaImei, ImpeicTaB-
JIEHHOH IINPOKUM HAOOPOM CHUIEePO-, XaJIbKO-, JTUTOPUILHLIX, a TAKKe aTMO- 1
01o(UIBHBIX (B COOTBETCTBUU ¢ 001Ien3BecTHOM Kiaaccudurarnueir B.M. I'onba-
IIIMUTA) 9JIEMEHTOB, CYIIECTBeHHO PA3JIUYHBIX II0 ATOMHBLIM ¥ MOHHBIM Paguy-
caM, SHepTruaM oOpasoBaHUA OKCUIHBIX, CYIb(MUIHLIX coeqnHeHni. B repaxim-
Tax ycTaHoBJeHBI [ 13] aHOMaIbHO BhICOKME (0COOEHHO KOHTPACTHO BhIPAKeHHBIE
II0 CPABHEHUIO C BMEIIAIONINMHU IIOPOJaMI) Colep:KauuA HUKeJd, XpoMa, ILjaa-
TUHOUIOB (IJIATUHA, PYTeHUH, poauii), P33 (1anTaH, 1e3uit, HeoOAUM, JIIOTEINH,
UTTepOUii), UTTPUSI, MUPKOHUSA, TUTAHA, TaHTaJa, TaHUA, HIOOUA, BOJIb(dpa-
Ma, 0JI0OBa, MapraHiia, CBUHIIA, IITHKA, MeJ, CYPbMEI, MOJINOIeHA, KaIMUA, ce-
pebpa, pryTHu, 6opa, peIKuX Iejaoueil, TOpusd, ypaHa, bapus, CTpOHIINA, XJ0pa,
dropa. “Murporocm” (B moHumauuu B./. BepHaacKoro) repakjJnuToB He MMeEET
aHAJIOTOB CPeAN OCAJOYHBIX IIOPOJ BOOOIIE 1 M3BECTHAKOB B YaCTHOCTH. B sTOM
OTHOIIIEHNH OHU MOTYT OBITH COIIOCTABJICHEI JINIIE ¢ nHbeKIuamu TIITIB, a Tak-
JKe KUMOepJInuTaMu, JaMIPOUTaMI 1 KapOOHATUTAMI.

Hapsany ¢ kapbomaramu, cyabdaTamMu, XJIOPUIaMI, CYJIbPUIamMu, pasHo-
00pa3HLIMH CHJIMKATAMH B COCTABE TePAKJINTOB YCTAHOBJIEHBI PAa3JINUYHBIE CAMO-

AL T ™ h]

C i

oC i C I

Fenil sa Al o a s

Cabe bl A RA. Th _ cd F———— W
1 2 3 4 9

5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 10 11 12 13 14 15

Puc. 6. Camopoauass Meab repakJinTe
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poAHbIe METAJLIBI, IPUPOAHBIE CILJIABBI 1 MHTEPMETAJLIUIBI, a TaKKe KapOuIbl 1
cununuabl. Hapany ¢ pasHooOpa3HBIM IO COCTAaBY W COAEPIKAHUIO IIPUMecei
sxkeseszoM [13], 3mech ycTaHOBJIEHBI B CAMOPOSHOM COCTOSHUU: Menb (puc. 6),
IIUHK, CBUHEII, 0JIOBO 1 cepedpo (puce. 7). IIpucyTcTBYIOT YacTUIIBI pasHO0Opas-
HBIX CILJIABOB: MeIU C ITMHKOM 1 HUKeJeM, OJIOBO C CypbMoOH (puc. 8), a Tak:xe
JKeJie3a ¢ MeIbI0, CBUHIIA C OJIOBOM, JKejie3a ¢ xpoMoM u HuKeseM [13]. Xapak-
TepHO MOP(OJIOTUUECKOEe Pa3HooOpasme caMOPOAHO-METAJNINYECKUX YACTHUIIL.
Hapsaay ¢ niacTuHYaTBIMHU, IIJIEHOUHBIMHA, KCEHOMOP(MHO-UHTEPCTUIIMOHHBIMH,

30.00kV  x4.00k

Pb
In

Pb
a\b'.‘szn AZb A StEb

8 9 10 11 12 13 14 15

30.00kV  x15.0k

C ,\ | Pb
Il Zn .'||I i C Ag 9|
.Pb | i Ag,, s B
——— ...".I;:.-.. s A Pbifl‘__’_z_gfj SI.E{:‘}-\]{EI_'} 3

2 3 4 5 6 F 8 9 10 11 12 13 14 15 1 2

10 1 1z 13

Puc. 7. Camopoaublit UHK (@), CPOCTOK YACTUIL CAMOPOAHBIX CBUHIIA, 0JIOBA U IUHKA (C IpuU-
MechIo Kaamus) (6 ), arperat caMOPOIHBIX CBUHITA, 0JI0BA U IIUHKA (8 ), CAaMOPOIHOe cepedpo (2) B
repaKJnTe
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WD=10.2mm 30.00kV _ x10.0k

Pb

10 11 12 13 14 15 1 g 13 14 15

Puc. 8. CriraB menu ¢ MMHKOM U HuUKeJeM (IPUPOAHAdA JIaTyHb — OpoH3a) (a) u arperaT caMo-
POZHOTO CBUHIIA U CILJIaBa 0JIOBA C CYPHMOH (0) B repaKJIuTe

IeHIPUTOBBIMU, UTOJbYATEIMY (hOPMAMU BCTPEUAIOTCA IVI00YIsIpHbIe 06pasoBa-
HuA. B vacTHOCTH, OOHAPYKEHBI IIIAPUKU CAaMOPOIHOTO cepebpa (puc. 7, 2). Ha-
OromaeTcA pasHooOpasue cocTaBa PasIMYHBIX 9JIEMEHTOB B CAMOPOIHBIX (hazax
U IIIUPOKYE BapUaIluK UX COAeP:KaHUA — OT He3HAUNTEeJIbHBIX IIpHUMeceii 0 Ipu-
poxubix. IIInpoko pacupocTpaHeHbI PAa3HOOOpPa3HbIie II0 MOP(OJIOTHUN CPOCTKU
PasIMYHBIX CAMOPOIHBIX METAJLJIOB, CILJIABOB, MHTEPMETAJINAOB IPYT C IPYTOM,
a Tak’Ke ¢ cyabhugamMu, yriiepoaucTsIM BellecTBOM u Kapouzamu [13]. Cpegu
MOCJeIHUX — CIOpaguYecKre BKIUeHU Kapouaa Kee3a (0T KOTeHUTa OH OT-
JUYAETCS OTCYTCTBUEM 3HAUNTEIbHBIX KOHIeHTpaluii Ni, a oT ieMeHTUTa — IPU-
cyrcrBuem Ca, Sn u Ti) u Kapbuga kpemuus (myaccanura) (puc. 9, a, 6). Myacca-
HUT, HAPSLY C U30JIUPOBAHHBIMHU IIOOYIAPHBIMY 1 HEITPABUJIbLHOI (hOPMBI MUK-
POBKJIIOUEHHUSIMHU, BCTPEUAETCS B Bl HAHO-MUKPOKPUCTALINYECKUX arperaToB
¢ IPUMECHIO PA3JIUYHBIX KapOUI0B U CUJINIIUAOB JKeJjiesa.

K Ba'KHBIM MUHEPaJOTHYECKUMU HAXOAKaMH B repaKJuTaX OTHOCATCS
KapOuanl TuTaHA (B PA3IMYHBIX COOTHOIIEHUAX C Keae3oM u Bamaguem): (Ti, V,
Fe)C u (Ti, Fe)C (puc. 9, 8, 2). IlepBulii 13 HUX — MHUHEpaJ XaMpaOaeBUT ObLI
oTKPHIT B 1984 1. [16] B Buse ckeseTHBIX KyOonuecKux Kpuctasios (0,1-0,3 mm)
— B aCCONMALNY C TYIIEUTOM (3I0CCHUT C yIIOPAAOYeHHOM cTPYKTypoii FegC) B cy6-
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IITEeJIOYHBIX MU HIaJIeKaMeHHbBIX 0a3aIbTOBBIX MophupuTax YaTKarbCcKoro xpedTa
(Tamxuxucran). Kpome Toro, oH OBLT 0OOHAPY:KEH B 'PAHOAMOPUTAX B DHIOKOH-
TaKTHOM 30He YumHopcaiickoro rpamoguoputToBoro maccuBa (Tamxuxucran) B
MATHUTHBIX ITapPUKaX, COCTOAMNINX B OCHOBHOM M3 MarHeTHUTa M CaMOPOJTHOTO
skesesa [16]. IIpucyrcTBue xamMmpabaeBUTa YCTAHOBJIEHO M B METEOPUTAX, a TaK-
JKe B COCTOSAIIEeM B OCHOBHOM M3 CUJIHNITHUIA Kese3a (3I0ccuTa), KPYITHOM OCKOJIKE
IIPEAIIOIOKUTETHHO BHE3EMHOT0 ITpoucxokaenusd [17]. Ilpu aTom nanHbIe TOUEY-
HBIX PEHTTEeHOCTIEKTPAJIbHBIX aHAJIN30B CBUAETEIbCTBYIOT O IITUPOKUX BapuaIu-
sIX COOTHOIIIEHUH TUTAaHA, BaHAAUA U JKeJyie3a. B xampabaeBuTe n3 CyOIIIeIOUHBIX
0a3aJIbTOBLIX ITOP(GUPHUTOB OHU B CPeaHeM (113 UeThIPEX TOUEUHBIX OIIPeaeIe )
cocrasiaor: Ti — 69,04; V — 6,74; Fe — 1,71% . MeTeopuTHEII XaMpabaeBUT
XapaxTepusyercs ropaszno 0ojee HU3KUM cojepsxanuem V (mo 7,67%) u, coor-
BeTCTBEHHO, 6oJiee BbicoKuUM — Fe (mo 2,14% ) u Ti (mo 69,22% ). BriatoueHus
xamMpabaeBUTA B CUINUITHE JKejie3a IPEeII0JI0KUTEIHLHO BHE3EMHOTO ITPOUCX 0K -
JeHUs OTJINYAIOTCA Hanmbojee BBICOKUM comep:kanueMm V (mo 24,38% ) u Hambo-
Jaee HU3KUM — Fe (10 1,16% ). B repakjuTe ke yCcTaHOBJIEH KaK XxamMpabaeBUT C
BoIicoKuM (1o 20% ) comep:kaumuem V (puc. 9, 8), Tak 1 BIlepBble 00HAPYIKEHbBI B
IIPUPOAHOM MUHEpaJIbHOM oOpasoBanuu Kapounasl Ti u Fe (puc. 9, 2).

Hannuwue B psAme peHTTeHOBCKUX CHEKTPOB repakJauToB (rocdopa u azora
IIO3BOJIAET HPEAIIoJaraTh IPUCYTCTBUE B HUX, HAPAAY ¢ KapOugaMu U CUJIUIU-
TamMu, Takke pocPuaoB 1 HUTPUOOB.

Oco0eHHOCTY MUHEPAJIBHOTO COCTABa, TEOXUMUY 1 YCJIOBUH 3aJIeTaHusA T'e-
PaKJIUTOB IIO3BOJISAIOT ITPEAIIONOMKUTD NX CBA3H C MAPOKCU3MAIbHO PYHKITMOHM-
PYIOIIUMHU IEeHTPAMHU SHAOTEHHON aKTUBHOCTY B UepHOM MOpE, UTO IIOATBEPIK-
JaeTCs IeTPOJIOTO-TeOAMHAMUYECKNMY PEKOHCTPYKIITUAMY IIaJI€00CTPOBHOM JYTH
Ha ceBepe UYepnoro mopd [18]. IIpu sTom ciegyeT YUUTHIBATD, YTO C TOUKHU 3pe-
HUS TePMOAMHAMUKY, PABHOBECHOE COUETAHME CAMOPOHOI0 IIMHKA, 0JI0BA, TH-
TaHa ¢ 6a3UTOBBLIM WJIU IMEJOYHO-YJIBTPAOABUTOBLIM PACIIJIABOM, KaK OTMEUaJ
B.C. Co6oJieB, KOMMEHTUPYA HAXOAKKU CAMOPOTHOTO AJIOMUHUSA (U APYTUX Me-
TaJJIOB) B MAarMaTHUUYECKHNX MMOPOJax, “mpeacraBiaaeTrcsa HeBeposaTHEIM [19, c. 4].
Bosee mpuemiaeMbIM 00bACHEHNEM T'eHE3MCA SHAOTEHHBIX CAMOPOIHBIX METAaJI-
JIOB (C COMYTCTBYIOIIUME UM KapOugaMu 1 moIuMopdaM CBOOOIHOTO YIJIEPOaa)
SIBJISIETCST UX CBS3H C BOCXOASAIIMME IMOTOKAMU TPaHCMarMaTudecKux (B IIOHU-
manuu [.C. Kop:KMHCKOT0) MAaHTUHHBIX (QIIOUI0B. B cBeTe COBpeMEeHHBIX TaH-
HBIX IJI00aJILHO IIeTPOJIOTHH, TeOXUMUU, CEMCMITUEeCKOM ToMorpaduy NCTOUHN-
KOM 5TUX (DIIOUI0B ABIAIOTCA “HMKHAA acTeHocdepa” (o B.E. Xauny), BKIoua-
omias BHellrtHee ((KuAgKoe) aapo u caoii D”. IIpu aToM 0T KOHKPETHBIX 0CO0eH-
HOCTell (PIIoUIOIMHAMNYECKOTO PeKMa MAaHTUHHON cTPpyHu (IIJII0Ma) 3aBUCUT
COOTHOINIeHNE UCXOTHBIX (DJIIOUI0B M UX AEPUBATOB, 00YCJIOBJIEHHBIX IIPOIlEC-
camMu OKucJjeHuA (00BOAHEHU ) IO MePe BOCXOASINETO ABUKEHUA QIIIONTHOTO
moToka. JIuie HemocpeICTBEHHLIM yUacTrueM B (Q)OPMUPOBAHUY rePaKJINTOB BbI-
COKOHTAJBIIUMHOTO CBEPXCIKATOTa30BOT0 MOJUKOMIOHEHTHOTO (Ha yrJjIepoa-
HO-BOJOPOIHOM OCHOBE) CYIIepPraIyOrMHHOTo (QI0Kuga MOKHO O0BSACHUTD CIEIN-
UKy MUHEPaAJIbHOTO COCTABA, CTPYKTYPHI M T€OXUMUHU TepakJuToB. MHIAUKA-
TOPaAMM HEIIOCPEeICTBEHHOT'O yUYaCTUsA Ia3doBO# (pashkl B uX (GOpMUPOBAHUM SAB-
JISTIOTCS Pas3HooOpasHbIle 0 Mopdosoruu (IJIacTHHYATEIE, UTOJIbYaThIe, TJI00y-
JISTPHBIE BBIJIEJIEHU ) YACTUIIBI CAMOPOAHBLIX METAJJIOB, a TaKiKe KapOuI0B, CH-
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30.00kV A 30.00kV _ x150

26.00kV__ x5.00k 10 30.00kV  x1.50k

w0 o1 12

Puc. 9. Kapbuznl 1 CHINIMALL B FepakauTe: a — Kapous sxenesa (memenTuT FegS ?); 6 — myacca-
HuT (SiC) ¢ mpumecaMu KapOUIOB Keje3a, KaJIblud, TUTaHA (B OCTATKe IIOCJe KUCJIOTHOI obpa-
60TKn); 8 — xampabaeBur (Ti, V, Fe)C ¢ mpumechio poaus (B ocTaTKe MOcJje KUCJIOTHO 00paboTKM);
2 — KyOOOKTasApuUYeCcKuil KpucTaja Kapouga Tutana u keiesa (Ti, Fe)C (?) ¢ xapakTepHBIMU Tpe-
mUHAMHU (B OCTATKe IOCJIe KeCTKOM KMCJIOTHON 00paboTKM)

annuaoB (0COGeHHO ITOKAa3aTeJIbHBI B 9TOM OTHOIIEHUY I'eTePOTeHHBIE CPOCTKU
PasHOOOPa3HBIX METAJIJIOB U CILJIABOB C YIJIEPOAOM, Cyabhugamu, kapbugamu,
CUJIUITUIAMU).

3. IIpoxykTsI u3Bep:keHuii 1 hyMapoJbHOI JeATEILHOCTH I'PA3EBBIX BYJI-
kaHoB Kepuencko-TamaHckoi o6aactu. K mpurosxmamuTaM MOYKHO OTHECTH Pas-
HOOOpa3HbIe MOJNMUHEPAJIbHBIE arperaThl 9KCIJIO3UBHBIX BBIOPOCOB (60MOBI,
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pasanuHble MHTPEANEHTEI COMOUHON OpeKunn) u PyMapoJbHBIX 00pa3oBaHUi
(kpycTuduiinpoBaHHbIE KL, KOPKHX U T.1I.). Cpeau omCcaHHBIX B pa3HO0OOpas-
HBIX IPOAYKTaX I'pA3eBoro ByJaKaHu3aMa KepueHcko-TamMaHCKOW 00JaCTH CBBI-
mre 100 muHepaabHBIX BumoB [20, 21] caMmopoaHble MUHEPAJIBI IIPEICTaBICHBI
TOJMLKO rpaduTom. BmecTe ¢ TeMm, erre B 1939 r. I1.I1. ABgycuH oT™MeuaJs IPUCYT-
CTBHE CAMOPOJHOTO JKejie3a B COMOYHBIX OpPeKUnAX AIIIIEPOHCKOTr0 MOJIyOCTOBA
[22]. B 70-e rompl IIPOIIJIOr0 BeKa OHO OBIIO OOHAPYIKEHO B IMIJIAKOOOPaA3HBIX
MUHepaJbHBIX arperatax rpsseBoro ByJkKaHa o-Ba Byina (BaxkuHnckuit apxume-
aar B Kacnimiickom mope) [23]. [Tos:ke B padHOOOpa3HBIX MMPOAYKTAX €ro pasHo-
BO3PACTHBIX MU3BEPIKEHNI SKCIJIOBUBHOM 1 (hyMapOIbHO# cTaanii (II1apoBUIHBIE
KapOOHATHO-TJIMHUCTO-IIeCUaHble 00pasdoBaHuA — “60MOBI”, IIJIAaKOIIOI00HbIE
00pas3oBaHUA U AP.) HAPALY C CAMOPOIHBLIM KeJIe30M O0HapPY:KeHbl MHOTOYMC-
JIeHHBbI€ BKJIIOUEHUS ITapUKOB caMOpoaHoTo ajdioMuHua [24]. B cBasu ¢ stum
HECOMHEHHBIA MHTepeC IIPEeICTABJIAIOT HOBbIE JaHHBIE O IPUCYTCTBUY Pa3JIny-
HBIX CAMOPOIHBIX METAJJIOB (IIPUPOAHBIX CILJIABOB, MHTEPMETAJLIUIAOB) B 9KCI-
JIOBUBHBIX M (hyMapoJbHBIX 00pa30BaHUAX I'PA3eBLIX ByJIKaHOB Kepuencko-Ta-
MaHCKoI1 o6aactu. [IokazaTeabHO, UTO 5TU HAXOAKY IIPUYPOUEHBI K TPeM 00'beK-
TaM, COBEPIIIEHHO Pa3JIUYHBIM II0 reorpamuyecKoMy MOJIOKEeHUI0, TeOTeKTOHU-
YeCKOM MOBUITUU U TeHeTUYECKOMY TUITY I'PA3eBYJIKaHNUYeCKUX oOpasoBanmii. C
Y4eToM OIIyOJMKOBAHHBIX JAaHHBIX IO I'PA3EBBIM BYJIKaHAM ATIIIIEPOHCKOTO II0-
ayoctpoBa u Kacnuiickoro Mopsi, 9TO IIO3BOJIAET IIPEAIIOJaraTh IMINPOKOe pac-
IIPOCTPaHeHWEe CAMOPOIHBIX METAJIJIOB 1 COMYTCTBYIOIINX UM T'TYOMHHBIX MUHE-
panbHBIX a3 (KapOuabl, CUINIIUILI U AP.) He TOJMbKO B Kpeimy, Ha TamaHckoM u
AnIiepoHCKOM IIOJIYOCTPOBAaX, HO M B IIPOAYKTAX MOABOIHOTO I'PA3EBOTO BYJIKA-
HusMa AzoBo-Uepuomopckoro u Kacnouiickoro 6acceitHoB.

I'psazeBBIEe BYyJIKAHBI B KAKOHM-TO Mepe ABJIAIOTCS aHAJIOTaMu TPYOOK B3PHI-
Ba. B cBeTe yiKe CYIEeCTBYOIUX JaHHBIX O TIyOMHAX KOPHEH I'psa3eBbIX BYJIKa-
HOB, B YaCTHOCTHU, HAJIUYNH CYOBEPTUKAIBbHBIX TEJ IO a3epoaiiI:KaHCKUMHU I'PA-
3eBBIMU BYJKaHAMM, YXOOANIMIMU HA TJIYOMHY M0 18 KM 1 JAHHBIX O JOKAa3aH-
HBIX IIyOmHAX 6—9 KM 1151 KopHei Bysikamna Kapaberosa ropa[21], moskHO mpen-
TIOJIOYKUTH B HEKOTOPHIX CJIYUYAAX BOBHUKHOBEHUE (DU3UKO-XUMUYECKUX U Tep-
MOIUHAMUYECKUX YCJIOBUM, OJIATOTIPUATHBIX AJIA BOBHUKHOBEHUA aJIMa30B NN
XOTs OBI HAHOAIMAB0B. [IJId 3TOr0 CYIIIEeCTBYIOT He TOJIbKO HeobOxomaumsbie pT yc-
JIOBUS, HO U 0JIaTONIPUATHBIE XUMUUYECKHEe «CTPOMMAaTEePUATIbl» — HAJIMYUE YTJe-
BOJIOPOOHBIX Ta30B, HAJANUNE 00beKTOB IJIS OCaKIeHUA ra3oB (00JJ0MOUHOTO Ma-
TepuaJia mopox) u T.1. CBUIeTeIHCTBOM B HOJIB3Y JOMYCTUMOCTH TaKOTO IIPE/IIIO0-
JIOXKEeHUA ABJIAETCA HaXoKa rpad)ura B COIMMOYHOI OpeKunu KoposieBCKoro rps-
3eBOTO ByJKaHa Ha KepueHcKoM 1-oBe.

W3 mHOrO00pasmsa MOJyUYeHHBIX MAaTePUAJIOB 10 MUHEPAJIOTUU COIIOYHOMN
OpeKuYny IIPUBJIEKAET BHUMAHNE U HaXOIKAa CBE)KUX, HEBLIBETPEJILIX OT'PDaHEH-
HBIX KpucTajiioB nmupoia B Hacerpckom, KoposaeBckom, Mamorapxauckom u Cout-
matcko-Ciob6oackom rpaseBbiX ByJKkaHax [21]. K comkanennio, mupons! He ObLIN
B CBOE BpeMdA AEeTaJbHO M3YUYEHBI, 1 UX POJb B I'PA3EBYJIKAHUUYECKOM IIPOIlecce
ocTaeTcd IIOKa He ACHOM’.

I'pasessriii Bynkan Kapa6erosa ropa (Tamamckuii moJyocTpoOB, AAPO OJHO-
VUMEHHOU aHTUKJIWHAJN) OTJIUYAETCA YaCThIMU KaTacTPohUIeCKUMU U3BepIKe-
Husamu [26]. Hamu 6b11a m3yuyena oroopannas B.A. Anexkceessim (MSMUPAH)
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Puc. 10. CamopogHbie MeTaJIIbl ¥ IPUPOAHBIE CILJIABBI B 9KCILJIO3UBHOM 60MOe (TpsA3eBbIil BYJI-
kan Kapa6eroBa ropa, Tamanckuii n-oB, usep:xerue 29.07.2005 r., komnrexknusa B.A. Anekcee-
Ba): @ — CaMOPOTHOE 0JIOBO U KeJjIe30; 6 — IPUPOIHBII CILJIaB MEIU C JKeJIe30M U HUKeJIeM; 8 — IIPU-

POJHBIE CILIABHI XKeJie3a C HUKeJIeM U MeIU C IIUHKOM (JIATYHB); 2 — CDOCTOK CAMOPOAHBIX JKeJjesa,
IINHKa 1 aJIIOMUHUA
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0omM0a 13 ero HKCILIO3MBHBIX BEIOPOCOB BO BpeMs usBep:keHusa 29 uiouasa 2005 r.
Bowmb6a mpeacTaBisgeT co00ii MOJINMUEEPAJIbHBIN arperaT, B KOTOPOM II0 JaHHBIM
In(PaKTOMETPUN IPUCYTCTBYIOT: KBapIl, INIMHNCThIE MUHEPAJIbI, II0JIeBhIE ITTIIa-
TBhI, CUIEPUT, KAJBIIUT, IUPUT, a TaKIKe UIBMEHUT, IIUPKOH, MUHKUT (Zn0) u
1np. CamopogHo-MeTaIndYecKue (hasbl IPeACTaBIEHBI JKeJIe30M, OJIOBOM, ITMHKOM,
AJIIOMUHUEM, IPUPOAHLIMHU CILJIaBaMU HUKEJIS 1 JKejie3a, MeIu U ITUHKA (JIaTYHb)
(puc. 10). x yacTUIbl XapaKTePU3YIOTCSI MOP(OJIOTHUeCKIM pasHoodpasueM 1
YacTo 00pa3yoT He3aKOHOMEPHBIE CPOCTKH.

I'pazessie Byakansl [lekao Yepromopcekoe u Byrasckmii, BUAUMO, SIBUJINCH
WCTOYHUKOM ITOCTYILJIEHUS Ha IJISKYU MeK Ty MbicoM sKeesurbiit Por u CoenbIiM
ozepoM Ha TamMaHU TaKUX CAMOPOAHBIX MUHEPAJIOB, KaK CAMOPOIHBIA CBUHEI] U
camopoaHas Mmeab. CKopee BCero, TaKOro »Ke MMPOUCXOMKIAEHUI U MaJIOyCTOHYH-
BBIE CYyJIb(MUIBI MBIIITbAKA — Peajbrap 1 aypunurMenT. B To :ke Bpems 1J1a BCTpe-
YaIoIIerocsa Ha ILJIAKAaX B TOM JKe paiioHe 30JI0Ta BepOsTHee IPUBHOC €T0 OJTHUM
u3 pyxkasoB Kybanu.

I'psizeBsriii Byakan [I:xay-Tene (Kepuenckuii n-os, B 10 KM K fory or c. Jle-
HUHCKOeE) ABJIsgeTcA, Hapany ¢ KapabeToBoit ropoii, Hanbojgee KPYOHBIM U aK-
TUBHBIM ByJKamoM KpwiMmcko-Tamanckoii o61actu. KonycooOpasHasa By IKaHM’-
YyecKas ITOCTPOMKA CJIOKeHAa MMPOAYKTAMU PA3HOBO3PACTHBIX U3BEPIKEeHUN U (y-
MapoOJbHON aKTHUBHOCTH, IPEICTAaBJICHHLIX COIIOYHOM OpeKuneil u pasHoooOpas-
HBIMH IIJIAKOIIOMO0OHBIMY 00Pa30BaAHUAMY C KPYCTUDUITUPOBAHHBIMHY JKUJIAMU
1 Kopkamu. I3yueHbI TPOOHI CBETJIOOK PAIIIEHHOTO IOPUCTOr0 CYIIECTBEHHO Kap-
O0omaTHOTO arperata (yMapoJbHOTO reHe3nca. B ero cocraBe yCTaHOBJIEHO CBBI-
mre 20 muzepasoB (puc. 11). Hapany ¢ mpeobimagaromumuy KapooHaTaMu (Kalb-
IUT, TOJOMUT, CUAEPUT) OTMEUEHELI 0apuUT, IeJeCTUH, TUIIC, KapOboHaT-alaTUT
(momoauT), TUPUT, TUPPOTUH, XPOMUT, TUPOJIO3UT, TETUT, XPOMHUT, KPOKUIO-
JIAT, TIMHUCTBIE MUHEPAJHI (ruapociaona 2M;, KaOIMHAT, XJIOPUT, CMEIIaHHOC-
JoMHBIe (has3bl “rUApocioga — MOHTMOPUJIOHUT’) u ap. Ha mudpparrorpamme
oTMeUYeHbI pedieKCchl CAMOPOJHOTO »Kejie3a, 0JI0Ba, CYPbMBbI, CPDOCTKHM YACTHUI],
KOTOPBIX YCTAHOBJIEHBI 110 MAHHBIM 3JIEKTPOHHON MHKPOCKOIIMN M DHEPTOAMC-
nepcuouHoro ananusa (puc. 12). Kak u B hymapoabHBIX 00pa3oBaHUAX I'PSI3€BO-
ro ByJKaHa o-Ba Bysna (Kacouiickoe Mope), caMOpPOAHBIE MeTAJLILI HAXOAATCS
37Iech B PE3KO HEPAaBHOBECHOU acCOITMAIlNM C OKUCJIaMu (TETUT, OePEeBIHUCTOE
011080 Sn0,) u cyabpunamu.

KaABITHT TeTHT IIOAEBOM IIMaT THAPOCAIOAA

AOAOMHT GapHT KPOKHAOAHT CC ruppocarop,. obp.

CHAEPHT IleAeCTHH TaABK KaOAMHHT

TIOAOAHT THIIC JKeneso XAOPHT

IHPOAIOBHT  IHPHT OAOBO

PYTHA MHPPOTHH cypeMa

XPOMHT CHABBHH

75 73 71 60 67 65 63 61 59 57 55 53 51 40 47 45 43 41 30 37 35 33 31 20 27 25 23 21 19 17 15 13 11 9 7 5°
20,0

Puc. 11. MunepanbHBIH cocTaB (yMaposibHOEe 00pasoBanme) KOpKU (rpA3eBbIil ByJaKaH [xxay-
Tene, KepueHcKuil 1-0B) 110 JAHHBIM PEHTT€HOBCKOU AU(PPAKTOMETPUU

ISSN 1999-7566. I'eonozus u noses3nvie uckonaemvie Muposozo oxkearna, 2011, Ne2 19



IIIHIOKOB E.®., IVEHH AE.

Fe

WD=10.5mm J0.00kV  x4.00k 6 7 8 8 10 11 12

Puc. 12. Arperat caMOpOAHBIX METAJLJIOB: JKeJIe30, 0JIOBO, CypbMa (TpsA3eBbIil ByJaKaH [:xay-
Temne, KepueHnckuii m-oB), KapboHaTHAas KOpKa ((hpyMapobHOe 00pa3oBaHIe)

IlogBogHBIN rpa3eBbId ByJKaH /[IBypedeHCKUIl — OOMH M3 IIIeCTHAAIIATHA
BYJIKAHOB, YCTAHOBJIEHHBIX B Imporude CopokmHa, KOTOPBIIT OTHOCUTCA K 0C000-
My “OapbamocckoMy”’ THUITY, IPEACTABIAA COO0I CTPYKTYPY “IIPaBUJIBHOM OKPYT-
Jaoi popmsbl (zuamerp 1100 M), ¢ MIOCKUM CBOAOM ¥ CUJIBHO Pa3'KUIKEHHBIMU
NPOAYKTaMU HU3BepKeHusa”’
[27, c. 72]. U3yuenbl IPOOHI ITO-
JUMUHEPAJIbHON KOpKuU (puc.
13), B cocTaBe KOTOPOH HAPALY
¢ mpeobJamaoIuM OMo- 1 Xe-
MOTE€HHBIM aparoHUTOM, Kajlb-
IIUTOM, KpEeMHE3eMOM, a TaKJKe
dppaMObOUTANBHBEIM IUPUTOM,
OOJIBIITYIO POJIb UT'PaeT 6apuT
(puc. 14). OTrMmeueHHB Henpa-
BUJIBHO-ILJIACTUHYATEHIE YaCTH-
1Bl CAMOPOIHBIX ITUHKA U aJIf0-
muHusg (puc. 15, 16). Ix xop-
posus, o-BUAUMOMY, CBA3aHa
C YaCTUYHBIM PACTBOPEHUHEM
amgorepHoro Zn u Al B 1esiou-
HOI cpefie KOPKH CYIIIeCTBEHHO

Puc. 13. JIutudunuporantnas nopucrtas Kopka (dhyma-
kapb6oraTHOro cocrana. Ha poabHOe 00pasoBaHue) (IrpsA3eBbIii By IKaH [[BypeueHCK Ui,

nudpaKTorpaMMe MuHepaJib- nporub Copoxuna, depHoe Mope)

HOTO ocTaTKa (IIocJie pacTBope-

HUS KaJIbIIATA U aparouuTa B 5% COJIAHOI KUCJIOTE), COCTOAILEro u3 dapura, a
TaK:xe MuHepasoB SiO, u nupuTa, yCTaHOBJIEHBI pedeKchl anoMunna (2,34 —
1,432 — 1,221A).

4. KoJ/IeKTOpSI IPOIYKTHBHBIX TOPU30HTOB He(DTAHOTO MECTOPOKISHMI
Cy60oTuHA (IpUKEpPUEeHCKUH IT1eib(), OJIUTOIIeH, MATKOIICKaA cepusd). YKasaH-
HbI€ YePThI IPUTOKUHUTOB (00JIbIIIOE KOJIUYECTBO MUHEPAJIOB, HAJNUNe TePMO-
INHAMUYEeCKU HeCOBMECTHMBIX (a3, AaHOMAJIbHO BLICOKIME COAePKaHNd HUKeJIsd,
Xpoma, ILJIaTHHOUI0B, 30J0Ta, P33, pryTH, 6opa, bapusd, ypaHa, HeKOT€PEeHTHBIX
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Ba Ba

L1
J0.00KV __ xB00

WD=10.4mm 30.00kV x1.20k ] 1 2 3 4 5 6 ¥ 8 g 10

Puc. 14. Bapur-kapboHaTHasa KOpKa (TBepAad 4acTh) (IpsaseBblil ByJaKaH [[BypeueHCKU, IPo-
ru6 CopoxuHa, YepHoe Mope)

U JeTYYUX 9J€MEHTOB, U30TOIMIHbIe MHANKATOPHI BO3AEHCTBUS HA IOPOIbI IJIy-
OMHHBIX (IIOUIOB) IPUCYIITH ¥ BTOPUYHBIM KOJLIeKTOpaM He()TU U rasa, Hesa-
BHCHMO OT cTpaTurpadgpuueckoro (JoxemMOopuii — KaiiHo30i) 1 (popMaIrIOHHOI'0
(TeppureHHble, KapOOHATHLIE, BYJIKAHOTEHHbIE, YePHOCJaHIleBble, KPUCTAJLIN-
YyecKue IIOPOoAbl) nruanasoHa HeprerazoHocHOCTH [11]. 9TO B mOJIHOM Mepe OTHO-
CUTCA U K IIPOAYKTHUBHBIM I'OPU30HTAM JaHHOTO MECTOPOMKIeHUS, I'/Ie KOJLIEKTO-
PBI 06pa3OBATIKCH B PE3YJIbTATE 9HJOTeHHOI'0 METaCOMAaTO3a 10 IeCYaHNKaM, aJIeB-
posuTaM M puTMUTAM (TOHKOe IepecjianBaHue 00JOMOYHBIX U THAPOKapbome-
JIUTOBBIX MOPOI) MaMKOIICKOI cepuu, ¢ KOTOPOI CBA3aHO OOJIBIITIOE KOJNUECTBO
IpeuMyIecTBeHHO HepTAHBIX MecTopo:kaeHuit Ha CeBepuom Kaekase u Ilpen-
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Puc. 15. CamopoHbBIii IIUHK B 6apuT-KapOOHATHOI KOpPKe (TBepAas 4acTh) (TPA3EBLI BYJIKAH
IBypeueHckuii, mporu6 Copoxuna, YepHoe Mope)

KaBKasbe, B KpbiMy 1 Ha 1resnbde. Biarogapsa nsBeCTHBIM YCJIOBUSAM 3aJIeTraHUsA
11e1b(OBEIE MECTOPOKIEHUS IIPEACTABIAIOT Hanboaee 0JarONMPUATHBIN 00 HEKT
[ UBYUEeHUA 0COOEHHOCTe MUHEPATBLHOTO COCTAaBA ITOPOA-KOJIJIEKTOPOB, OTpa-

WD=11.6mm x4.00k

WD=10.6mm 30.00kV  x4.00k
Fe
Ca
Ca Si Ca Mn Fe
L._-.» ey PPITE TP P I S T PTe LTV DTN PO U ST SR E sl
1 2 3 4 5 6 7 8 9 10 1 1 2 3 4 5 6 7 8 9 10 1

Puc. 16. Camopousrii aqtoMuHM (U hpaMOOUZANBHBIN MUPUT) B KATIBIIUT-aDaTOHUTOBOI KOPKe
(ppixJada yacThb) (rpaA3eBwlil ByakaH [IBypeueHckuii, mporud Copoxkuna, YepHoe Mope)
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KBapI MOHAIHAT THAPOCAIOAA
KaABIMT IHpPHAT KAOAHHHT
HOAEBOH IIIaT aHaras XAOPHT
ITUPKOH XPOMHUT

6apuT TEeHOPHT

CHAEPHT

AOAOMHT FKeAe30

TOAOAMT IHHK

73 71 69 67 65 63 61 59 57 55 53 51 49 47 45 43 41 39 37 35 33 31 20 27 25 23 21 19 17 15 13 11 9 7 ;&
20 4]
Puc. 17. MuHepaJabHBIH COCTaB KOJLJIEKTOPOB-METAaCOMATHUTOB, C()OPMUPOBAHHBIX B Pe3yJIbTa-
Te TUIOTeHHO-(DIINIHOrO Npeodpa3oBaHus PAa3HOBO3PACTHBIX IECYAHUKOB PA3JIMYHOIO COCTaBa
(mIpuKepuYeHCKUi 11eabd, HedTaHoe MecToposkaenne Cy60oTuna, cKB. 1, 2485—-2490,2 m)

JKAIOIMX YUaCTHE CYIePrIyOMHHBIX 0€3BOAHBIX PE3KO0 BOCCTAHOBUTEIBHBIX (JIIO-
UI0B B X (DOPMUPOBAHNHU.

BcekpriThie Ha mogaATHN Cy600TUHA MalKOICKNE OTJIOMKEHUSA IIPEICTaB-
JIEHBI MOIITHOM (6oJsiee 1 KM, HECMOTPA Ha 3HAUNTEJHHBIN IPEITOPTOHCKUI pas-
MBIB) (DIUIIIONTHON ITeCUaHO-aJeBPO-TJIMHUCTOMN CepPo-, TEMHOIIBETHOM TOJIIIEH
co crenu@uuecKoil 6MoTol M MPU3HAKAMU MHTEHCUBHOTO METaHOBO-CEPOBOIO-
poImoro 3apaskeHuss MaiiKomIcKoro najgeodbacceiina [27]. HedrerasoHocHOCTE CB-
3aHAa 37IeCh C KOHTYPUTOBBIMU HNEeCUAHUKAMU U PUTMUTOBBIMU TYyPOUIUTAMU.
MsHauaabHbIe EMKOCTHBIE 1 0COOEHHO (hUIbTPAIMOHHBIE CBOMICTBA TAKUX OTJIO-
JKeHUI OYeHb HU3KU Ojaromaps IJIOXO0UM COPTHUPOBKE, BHICOKOMY COAEPIKAHUIO

WD=14.4mm 30.00kV_~ x400

WD=14.8mm 30.00kV _ x1.50k

Fe

C
o si Cr e

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Puc. 18. CamopogHoe »Keiies30 (¢ IpuMechio XpoMa 1 MeJIH) B IIeCUaHOM KOJIJIEKTOpPe-MeTacoMa-
tute (Hed@TaHoe MecTopo:kaenue Cyb0oruna, ckB. 1, 2490,2-2495,8 m)
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Puc. 19. CamopogHas Meb C IIPUMECHIO JKejle3a B IIeCYaHOM KOJLIEKTope-MeTacoMaTure (He-
dranoe mecroposxaenune CybooTuna, cks. 1, 2490,2—-2495,8 m)

WD=11.8mm 30.00kV__ x6.00k WD=10.1mm 30.00kV_~ x4.00k
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Puc. 20. CamopoaHblii IIMHK B ITIeCYAHOM KOJIJIEKTOpe-MeTacoMaTuTe (HepTsaHoe MeCTOpPOoKae-
aue Cy60oTuHa, ckB. 1, 2490,2-2495,8 M)
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Puc. 21. CamopoaHbIil cBUHEI (OTHOCUTEIbHO YNCTHIN U ¢ IPUMECHIO 0JI0BA) B IIECUAHOM KOJI-
JeKTope-Mmeracomarure (HedgTaHoe MmecToposkaenue Cyoboruna, cks. 1, 2490,2-2495,8 m)

TJIMHUCTOTO MAaTPUKCA, MHTEHCUBHON AUATEeHETUUECKON MUPUTHU3AIINY U Kap0o-
HATH3AIMH, a TAK/Ke IIOCTANAreHeTUUYeCKOMY YILIOTHEHUIO (MAalKOICKUe OTJIO-
JKeHUS IPUKEPUYEHCKOro IIeab(a HaX0IATCS Ha CTaJuM Me3oKaTareHesa B Jua-
nasone rpaganuii MK; — MK,). FIX KoJIeKTOpCKHAe CBOMCTBA MMEIOT BTOPUY-

30.00kV__ x2.00k

i Pb

!

| |

ﬁ E

n

- Sn Pb

m aﬁ s ; ;,l i

B Sig {d | Pb

& o A Yy ™ § m | f
LT NER z |20 ALSSEIAS skt B
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Puc. 22. CamoponHaa nuHKUCTAA Meb (IPUPOSHAS JATyHb) C IPUMEChIO HUKeN (a) U Ipu-
DPOZIHBIH CIIJIaB CBUHITA U 0JI0BA (C IPUMeCHIO IMHKA) () B IeCUaHOM KOJIEKTOPE-METaCOMATHUTE
(me(dranoe mectoporkaernue Cy60oTuna, ckB. 1, 2490,2—-2495,8 m)
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HBIN XapaxkTep U CBSI3aHbI C METACOMATO30M, O UeM CBHUIETEJILCTBYET XapaKTep
ayTUTeHHOI MuHepaausanuu (0apuT, pasHoodpasubie ocdaTsl, IIEOJIUTEI, TPUK-
JVUHHBIA KAOJUHUT 1 IP.) ¥ CTPYKTYpPa IIopoBoro npocrpaHcTsa [28]. Biaaromapsa
SHIOTeHHOMY MEeTacoMaTOo3y MCXOIHbIE MMOPOALI IpeodpasoBaHbl B MOJIHUMUHE-
pajbHBIE arperaThl BeChbMa CJIOKHOr0, TePMOINHAMUUYECKN HEePaBHOBECHOTO CO-
crasa (puc. 17). OcobbIil mHTEpEC ITPEACTABIIIET IPUCYTCTBUE CAMOPOIHO-METAJ-
JuYecKux (pas, CTeIeHb COXPAaHHOCTU KOTOPHLIX ropaso BHIIIE, YeM B 3aJIeraio-
IUX Ha TIIyOnHax MeHee 1 KM He(pTeHOCHBIX MeCTOpoKAeHnaX PaBauauaoro Kpol-
ma 1 KepueHCKOro IoJiyocTpoBa.

CaMoOpogHO-MeTaLInYeCcKre HaHO- © MUKPOBKJIIOUEHN ST, PA3HOO0Opa3HbIe IO
MOPMOJIOTUHN U XUMUUECKOMY COCTABY, II0Jb3YIOTCA IIINPOKUM PACIPOCTPAHEeHH-
eM B He(DTeHOCHBIX KOJLJIEKTOPAX MalKOIICKOH cepuu MecTopos:xkaenns Cy600Tu-
Ha. OHu IpencTaBIeHbl PABHOOOPASHBIMY 110 MOP(OJIOTUY YaCTUIIAMY CAMOPO/I-
HOTO KeJjesa, Meau, ITMHKA 1 cBuHIA (puc. 18-21). Coxzep:xkaHue mpumMeceii apy-
rUX METAJIJIOB B HUX BapbUPYeT B MINPOKUX Ipefeaax. Tak, HapAmy ¢ XUMUUec-
K1 OTHOCUTEJIBbHO YHUCTBIM (C comepsKaHueM IIpuMeceil HuKe JOCTATOYHO BBLICO-
KOl YyBCTBUTEJIHLHOCTY PEHTI€HOCIEKTPAIbHOr0 30H/1a) *KeJIe30M OTMeUYeHO IIPu-
CYTCTBHUE ’KeJjiesa ¢ MOBBIIIEHHBIM COAepsKaHeM XpoMa, HUKeasa u meau. Haps-
Iy C YACTBIM IITMHKOM, BCTPEUAIOTCS €0 YACTHIILI C IPUMECHIO JKeJjiesa, a HapAay
C YMCTBHIM CBUHI[OM OTMEUEHBI €TI0 YaCTHUIIhI C IIPHUMeChIo 0J10Ba (BILJIOTH 0 COOT-
BETCTBYIOIIEr0 IPUPOIHOro ciiaBa). IIIupoKo BapbUpyeT coleps;KaHue pasimd-
HBIX IpUMeceli B caMopogHoi Menu. OTMeueHbl ee YaCTUIIBI C IIPUMEChIO JKeJjiesa,
a TaksKe HUKeJA U IMUHKA, BILIOTH 0 IPUPOIHOIM OPOH3EI U JaTyHu (puc. 22, a).
YceramnoBieHO IPUCYTCTBIE CILIABOB CBUHIIA 1 0Ji0Ba (puc. 22, 0).

IITupoKuM pacipocTpaHeHueM M0JIb3YIOTCA PA3HOOOPAa3HbIE CPOCTKHI CAMO-
POIHBIX METaJIJIOB U IPUPOAHBIX CIIJIABOB APYT C APYTOM, a TaKiKe Cyabdumamu
u okucsamu. Ilociientee 0oco0eHHO XapaKTePHO AJs IIUHKA, KOTOPBIH BCTpeUa-
eTcdA B acconuanuax ¢ nuHKuToM (Zn0) u chanmepurom (ZnS) (puc. 23).

O6cy:xaenue. V3io:KeHHBIE BBIIIE Pe3yJabTAThl MCCIEIOBAHNI, HECMOTPA
Ha UX IpeIBapUTeIbHBIN XapaKkTep, IpuodpeTaoT 0codoe 3HAUeHNEe B KOHTEKCTe
COBPEMEHHBIX JAaHHBIX O CAMOPOIHBIX MeTa/lJIaX ¥ UX IPUPOIHBIX CILJIaBaxX, MH-

In

Puc. 23 3epHUCTO-BOJIOKHUCTHIN arperatT caMOPOAHOr0 IIUHKA, chansepura u muuaKuTa (?) B
mecyaHOM KoJuIeKTope-metacomatuTe (HedTaHoe mecToposkaenue CyoboruHa, ckB. 1, 2490,2—
2495,8 m)
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TepMeTaNInaax, Kapougax, CUINIUIaX B PA3JIUYHBIX PEermoHax, BKJIOYAA U
HEKOTOpHIe X IpeKHre HaX0AKu B Kpeimy.

IIpesx e Bcero, mpobaeMaTUYHEBIE ITO CBOEH TPUPO/Ie (BIOJIHE BEPOATHO IPH-
CYTCTBUE TEXHOTEHHBIX YACTHUIT), HO He BBIZBIBAIOIIIE COMHEHUH B JOCTOBEPHOC-
TH INarHOCTUKU HAaXOAKHU AJTIOMUHUSA, CBUHITA (4 TAKXKe IPOAYKTOB €0 OKHUCJIe-
HuA B Buje cypuka PbsO4) 1 BucMyTa B COBpeMeHHBIX a/LIIOBUATLHEIX U IIPU-
OpPEeKHO-MOPCKUX OTJIOKEHUAX IPHUOOPEeTAIOT 3HAUEHE He3aBUCMOTO IIOATBEP-
JKIEHUSA PeaIbHOCTH HMPUCYTCTBUA B PA3JIUUYHBIX reodopmanuax Kpwima u co-
IIpeeIbHBIX PAOHOB IIEJIOTO Psla CAMOPOIHBIX METAJLIOB (MKejie30, MeIb, ITNHK,
aJIIOMUHUHA, 0JI0BO, CypbMa, CBUHEIT U AP.) ¥ UX IPUPOAHBIX CILIABOB (JATYHb,
OpoH3a, aBapyuT, XpoM@MEePpUI 1 Ap.), a TaKKe KapOuI0B 1 CUIUIUI0B.

Pasymeercsa, HeoOXOAMMBI JaIbHEHIINE MCCIeOBAHNA YKa3aHHBIX MUHE-
PaJjIoB ¢ IPUBJIEUEHNEM PA3JIUYHBIX IIPEITN3UOHHBIX MeTOn0B. Ha manHom xe nx
aTare cjaeayeT IOAUYePKHYTh TeOMUHEPATIOTHTYECKUH ACIIEKT MOJYUEHHBIX PE3YJIb-
TaToB. SIPKO BhIpaKeHHAsI CTOXACTUYHOCTD PACIpeesIeHUs CAMOPOIHBIX MEeTaJ-
JIOB B Pa3HO00pasHbIX NpUTroKMHNTAX (MHBeKIuu TIIIIB mo Tpemuuam (rron-
IopaspbhIBa, TePAKJINTHI KAK ITPOSBICHUA SKCIIJIOSUBHOTO KapOOHATUTOBOTO BYJI-
KaHM3Ma, pa3sHooO0pasHble IPOAYKTHI IPA3EBOTO BYJIKAHU3MAa, BTOPUYHBIE KOJI-
JIEKTOPBI-METACOMATUTHI He()TH M rasa) U CHAYyYalHBIN XapaKTep UX CPOCTKOB
CBUIETEJILCTBYIOT O HEIIOCPEICTBEHHOM YYaCTHH CYIEePrIyOMHHBIX (DIIOUI0B B
COOTBETCTBYIOIINX TUMNAX 3HIOTeHHBIX IpoiteccoB [11]. Ocobwlit mHTEpEC mpen-
CTaBJIAET IPUCYTCTBUE B CAMOPOJHOM COCTOSIHUY OKCU(DUILHBIX MeTaJIoB (Al,
Zn, Sn u ap.), UYTO CBUAETEJIBCTBYET O KpaliHell HepaBHOBECHOCTH 3TUX IIPOIec-
COB. TO MO3BOJIAET IPEAIOJIOMKUTE, UTO B CYHePriayOMHHBIX 0€3BOSHEIX (B CBEPX-
CoKaTorasoBoMm cocrosaumnm) noaunkomnonentTuwix (C, H, S, Cl, P, Si, pasinunbie
MeTaJLIbl) IIOUAAX B CAMOPOIHOE COCTOSHME MOTYT IIEPEXOAUTh U TaKue dJjie-
MEHTBI, KOTOPbIE€ B YCJIOBUAX BepPXHE MAHTUM M 3€eMHOM KOPBI Cpasdy Ke OKHUC-
asiorceda. [logTBep:kaeHneM 9TOTO, B YACTHOCTH, SABJISIETCS IPUCYTCTBUE IIPUMe-
ceit Mg, Na, K B camoponuom amomuauu u nmuake [11, 29]. Tak, B camopogHOM
Al u3 rpanmnos Cubupckoii miuardopmel B.B. Kosaabckum 1 O.B. O1eiHNKOBBIM
YCTaHOBJIEHO ITPUCYTCTBUE KPUCTAJIJIOB aIl0MO-MaruueBoro cijiaBa (BO3MOKHO,
HHTepMeTaJInuyecKoro coequuenns AlsMg,) [19].

Boob111e roBOpst, caMOpPOIHOE COCTOSTHIE JII000T0 dJIEMEHTa B IIPUCYTCTBUU
KHCJIOPOAAa, BOIABI, YIJIEKUCJIOTO ra3a ABJAeTcA MeTacTabuiabHbIM. OgHAKO CcTe-
IIeHb ATON MeTacTaOMIBLHOCTH BapbUPYET B OUEHb IIIUPOKUX IIpeaesax. EcTh oc-
HOBaHUA MOJIaraTh, UTO IPY B3AUMOAENCTBUY TPAaHCMarMaTuYecKuXx (B IIOHUMA-
Hum [1.C. Kop:XKMHCKOTO0) BHICOKOAHTAJBIIUNHBIX PE3KO BOCCTAHOBUTEJIBHBIX
(hIIOMAHBIX ITOTOKOB ¢ IOpPOAaMu JIUTOC(HEPhl BOBMOXKHO MOSIBJICHNE B CAMOPO-
HOM COCTOSHUHU Iropas o 0ojee IITMPOKOT0 AUATIa30HA 3JIEMEHTOB, BKJIIOUAT KPEM-
HUI, MITeJI0YHO3eMeIbHbBIE U IeJIouHbIe MeTasLThI [ 28]. HecMmoTpsa Ha aheMepHOCTH
WX CYIIECTBOBAHUA, OHM MOTYT UT'DATh BAKHEUIYI0 KaTAJIUTUUYECKYIO POJb B
mrpoIrecce HAOTEHHOTO MUHEpaJoo0pasoBanmsa U opraHudeckoro cuaresa. Ilo-
BUAUMOMY, MacIITabbl 00pa30BaHMA CAMOPOAHBIX METAJLIOB, CBA3AHHBIX C TPAHC-
MarMaTu4ecKuMH (1 TPaHCTUAPOTEPMAIbHBIMY) (DIIOUIHBIMHY ITIOTOKAMU, OBLIN
ropasmo 0OJIbIlle, a MBI IPU MU3YUYEHUU IOPOJ, KUIBHBIX M MPOUYNX MHUHEPAJb-
HBIX arperaros (B YaCTHOCTH, IIPUTOKUHUTOB) NMEEM JIeJI0 JIUIITH C PeIUKTaAMHU,
COXPAHUBIIIUMUCS 0JIaro1apsAa OKCUAHON ITaCCUBUPYIOIIE MJIeHKe (B YaACTHOCTH,
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B cJIyUae aJiOMUHUIA, IINHKA, 0JI0BA) WU U30JIAINN BHYTPY MUHEPAJIbHBIX arpe-
raToB. B u3yueHMM 5THUX IIPOIECCOB, ITIO3HAHNE KOTOPLIX UMEeT IIePBOCTEeIIeHHOe
3HAUEHNe JJIA PeIleHns IPo0JIeM sSHIOTeHHOro Py1000pa3oBauusa 1 HapTUgore-
Hesa, Kpeim 1 YepHOoe MOpe IOJIXKHBI UT'PATh POJIb OMBITHOTO IOJUTOHA, 6JIaro-
Iapsa YHUKAJbLHBIM II0 MHTEHCHBHOCTY W Pa3HO00pa3uio IIpoIlleccaM IIyOMHHOMN
Jerasanuy SeMJu.

BriBogsl. 1. IlpenBapuresnbHbIe faHHBIE B KOHTEKCTE C IPEIIIIEeCTBYIONII-
MU HaXOAKaMU CBHUAETEJLCTBYIOT O IIMPOKOM PACHPOCTPAHEHUN CAMOPOIHBIX
MeTaJLJIOB (M UX CIYTHUKOB B BUJe Pa3HOOOPA3HBLIX HPUPOIHBLIX CIIJIABOB, MH-
TepMeTALINI0B, KapOUI0B U CUJINIINI0B, a TaKKe (pocPUI0B U HUTPUIOB) B IIPO-
IYKTax TIIyOMHHOHI Aerasanuu 3eMan B KpbIMy 1 comrpeebHBIX palioHax.

2. YcTaHOBIEHO HPUCYTCTBHUE cpeau MuHepasoB KpbiMa u compeaesbHbIX
PEeruoHOB TAKUX CAMOPOIHBLIX METAJJIOB, KaK »Kejie30, CBUHEIl, IIUHK, 0JIOBO,
cypbMa, cepebpo, aTIOMUHNNA, PA3HOOOPA3SHBIX IPUPOAHLIX CILIABOB (JATYHD,
Opousa, xpomdeppus, ciaaesl Fe u Cu, Sn u Pb), a Tak:xe KapOuUm0B Kejiesa 1
TUTaHa, KpeMHUI (MyaCCaAHUT).

3. KesaTe IbHO MPOLOMKUTD U3YyUEHNE CAMOPOAHBIX MIUHEPAJIOB B rps3e-
BYJIKAHNUYECKOM ITPOIlecce, B YaCTHOCTHU, BBICHUTH BO3MOKHOCTh reHeprupoBa-
HUA aJIMa30B U APYTUX MOJIUMOPQOB yrieposa.

4. YepHOMOPCKHUI PETHOH U, B YaCTHOCTH, KPHIM MOTYT pacCMaTPUBAThC
KaK MOJIUTOH [IJIsI U3YUeHU A 3aKOHOMEPHOCTEH ITPOIlecCOB ITyOMHHOI Aerasaiumu
3eMJiu ¥ UX POJIU B 9HIOT€HHOM PYI000pasoBaHuu U HaTUIOTeHese.
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Haegedeno dani npo 3naiHe nowupernns 6 pisnux zeogpopmayiax Kpumy i cymixcnux paii-
oHi8 (npukepyencokuil wenvd, Tamancvrkuil nisocmpie ma in.) camopoOHux memaJise. Bonu
npuypoueni 00 pidHOMAHIMHUX NPUPOOHUX HEPI6HOBANCHO-NOAIMIHEPAIbHUX azpezami6 ( npu-
20JCUHIMIB ), 2eHe3UC AKUX N06’A3aHuUll i3 eaubunHow Oezasauyicio Semai. Ocobaueuil inme-
pec ak iH0ukamopu yiacmi 6 JimozeHe3i cynepeaubunrHux 6e3600HUX 600He60-8Y2ae600He-
8UX MeMAJOHOCHUX (Qa1010i6 malomb okcuinibHi memanu (ARIOMIRIL, YUUHK, XPOM, 0JL060 Ma
in.) maix cnaagu. L[e icmomno 3MiHI0€ YA8AEHHA AK NPO MiHepALbHY pidHOMaHIimHicmb Kpu-
MYy, mak i npo 3axKoHomipHocmi pydoHocHocmi ma HagpmozasoHocHocmi A3060-9opHomopcy-
K020 peziony.
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Some data on wide range of native metalls in different geoformations of the Crimea and
adjacent regions (Pre-Kerchian shelf, Taman peninsula, etc. ). They are connected with diverse
natural thermodynamically paradoxical non-equilibrium polymineral associations
(prigozhinites) — products of the Earth deep degasation processes. Presence of oxyphile metalls
(aluminium, zinc, chromium, tin, etc.) and their alloys as indicators of superdeep anhydrous
hydrogen-hydrocarbons fluids are of special interest. These data revise our notion both of
mineral diversity of the Crimea and ore and naphtide (bitumens, oils, hydrocarbon gases)
genetical regularities.

ITonyuerno 10.03.2011 r.
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